Experimental section
All the reagents and solvents were purchased from com-mercial suppliers and used without further purification. Anhydrous solvents were obtained from a Solvent Purifi-cation System. TLC was performed on silica gel 60 F254 Aluminium sheets. Flash chromatography was performed using silica gel P60 (200-500 mesh). HPLC analyses were performed using a modular equipment with autosampler and UV-Vis detector. NMR spectra were recorded on An automated instrument (400 MHz for 1 H and 101 MHz for 13 C). The chemical shifts are reported in ppm relative to tetramethylsilane (TMS), and coupling constants (J) are reported in Hertz (Hz). Proton signal multiplicities are given as a s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), b (broad) or a combination of them. High resolution Mass Spectrometry analyses were performed using an ESI-TOF equipment. Mass Spectrometry analyses of complexes were performed using a MALDI TOF/TOF mass spectrometer. Optical rotations were measured at 25 °C in a 1 dl cell using the sodium D line as wavelength. EPR spectra were recorded in a quartz tube using THF/water as solvent. UV-Vis spectra were recorded in THF/water using a quartz cell. Infrared spectra were recorded neat on an FTIR spectrometer equipped with ATR.
Synthesis of pyridine-prolinamide ligands P2, P3 and P4.
General procedure for the synthesis of Z-protected-P2, -P3 and -P4.
To a solution of N-carbobenzyloxy-L-proline (1 g, 4 mmol) and triethylamine (557 µL, 4 mmol) in dry THF (15 mL) under nitrogen atmosphere at 0°C was added ethylchloroformate (382 µL, 4 mmol) dropwise and the reaction mixture was stirred for 30 min at 0 °C. Then, the corresponding aminopyridine (2-, 3-or 4-aminopyridine respectively, 376 mg, 4 mmol) was added and the resulting reaction was stirred at 0°C for 1 h and at 70°C for 24 hour. After cooling down to room temperature, the mixture was diluted with EtOAc (150 mL), filtered and the solvent was evaporated. The crude was purified by flash chromatography on silica gel using Hexane/ethyl acetate to give Z-P. 
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General procedure for the synthesis of P2, P3 and P4 ligands:
Compound Z-P2, -P3, or -P4 (839 mg, 2.58 mmol) was dissolved in MeOH (20 mL) under nitrogen. After addition of 10 % Pd/C catalyst (83.9 mg), the reaction mixture was stirred at rt for 24 h under hydrogen atmosphere (1.5 atm). After this time, the catalyst was removed by filtration through Celite®, and the solvent was evaporated. If necessary, the crude product was purified by flash chromatography using AcOEt/MeOH. -thiourea ligand 1-(3,5-bis(trifluoromethyl)phenyl)-3-(pyridin-3-yl) thiourea (T3). 1 To a solution of 3-aminopyridine (1 g, 10.6 mmol) in dry THF (19 mL) under nitrogen atmosphere at 0°C, 3,5-bis(trifluoromethyl)phenyl isothiocyanate (1.94 mL, 10.6 mmol) was added and the mixture was stirred overnight at room temperature. The solvent was evaporated and the crude was purified by flash chromatography on silica gel using hexane/ethyl acetate mixtures to give T3. Yield: 90% (white solid). IR (ATR) 3325, 3097, 3028,  1525, 1474, 1390, 1311, 1274, 1239, 1165, 1124 5 To a solution of aniline (485 µL, 5.3 mmol) in dry THF (9.5 mL) under nitrogen atmosphere, 3,5-Bis(trifluoromethyl)phenyl Isothiocyanate (1 mL, 5.3 mmol) was added at 0°C. The mixture was stirred overnight at room temperature. Then, the solvent was evaporated. If necessary, the crude product was purified by flash chromatography using hexane/ethyl acetate to give T. Yield: 100% (white solid 
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Synthesis of pyridine
Synthesis of thiourea ligand 1-(3,5-bis(trifluoromethyl)phenyl)-3phenylthiourea (T).
General procedure for the asymmetric aldol reaction.
A mixture of CuSO 4 ·5H 2 O (0.92 mg, 3.7·10-3 mmol, 1 mol %), P3 (14 mg, 0.074 mmol, 20 mol %) and T3 (27 mg, 0.074 mmol, 20 mol %,) was stirred in dry THF (528 µL) and H 2 O (13 µL, 1.1 mmol with respect to aldehyde) at room temperature for 1 h. Then, the aldehyde (0.37 mmol) and ketone (3.7 mmol) were added. The resulting mixture was stirred at rt for 15-24 h. The reaction was quenched with water and the organic phase was extracted with diethyl ether(x3). The combined organic layers were dried over anhydrous MgSO 4 , the solvent was evaporated and the crude product was purified by flash chromatography eluting with hexane/ethyl acetate mixtures of increasing polarity.
2.
1 H NMR and HPLC data of aldol products: Relative broadening for peak 1: 4.05
Relative broadening for peak 2: 1.15
Relative broadening for peak 3: 2.21
These results suggest a preferential binding through the pyridine.
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EPR spectra:
Electron paramagnetic resonance (EPR) spectra were recorded at room temperature. Essentially identical results are obtained compared to the reaction run under open air conditions. This proofs no effect of air in the potential oxidation of thiourea ligands. 
Thiourea (T3) vs. urea (U3) ligands under
78% ee
The aldol reaction of cyclohexanone and p-nitrobenzaldehyde was studied using 2 mol% CuCl, 1 mol% Ag 2 SO 4 , 20 mol% P3 and 20 mol% U3 in THF plus 2 equiv. water, at rt. A clearly slower and less enantioselective reaction was obtained. 
